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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide the formation method of a 
compound film for forming a 
satisfactory compound film, in a 
short time, while turning a boundary 
between a semiconductor and the 
compound film formed on it into a 
satisfactory state and the 
manufacturing method of a 
semiconductor element using it. 

SOLUTION: This forming method of 
a compound film is provided with a 
process for exposing the surfaces 
of semiconductors 2, 3a, 3b, 4a and 
4b to atmospheric gas for forming a 
compound composed by combining 
with the constituent elements which 
constitute the semiconductor and 
forming a compound thin film 6 on 
the surfaces of the semiconductors 
2, 3a, 3b, 4a and 4b and a process 
for forming a compound film 7 
through a vapor phase formation 
method on the compound thin film 6. 
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(57) 

[<B9l#l2] ¥*g(*2. 3a. 3b. 4a. 4b©i 

Etc tmm#&tm-r & misjvm tft&Lxntn ti$m 

a . 3b. 4a. 4 b omffiMtSRmm 6 




"(2) 

1 

[§S*^2] *i$#SlE£K*ffi©*S&*ail£l=f£*£S 

Bawt*- 6 & & it&tmm 

i^Rti -T SfltefcB 3 KttOf b^«MO^ldC&& 
[H3ja®5] BfflB^b^WKcD^iPB. gfie<b£*»J!a 20 
©K/Hctb^r/hS l> C <h *!f#Si i-T £88*31 1 -4 © 

c»-rn«>fci3«©fb^«iii©»fi!ciwfi. 

*a»J»B 1 ~5©t>r*i)!>>K:fe4&©fb£*Jjgi 
©JgJi!W&. 

i ~ B<oc»r*i*ccett©fb^«ij»D«fac«rffi. 

[»3#£ 8 3 ffiBIS^ra l ~ 7 ©C>-r*l*>(CSEi£©tt 

C SI*® 9 3 Bue¥^ft*-?«SfBJ8»S^f«R^ 
X$> oT . =f- + ^^±cDB5ie*^f*co^M{c h 
liio-c©BiriBfb^fjSi)i*}f^-rsi!ii. Rlb^ti 

#« 8 mz>¥*f^ro»&3r&. 40 
[IHiioBfflttliHin 
[00013 

[0 00 23 

[fie^©sfpj3 is*. «fb*>f*©^Mi*^*siiw* 

[00033 mz&nt<rjm<D¥m#m*t lx. mm 
m^m^mwmi- (fed, ^ccmo s -fe 

&&®va<*&. 50 



ftmW- 1 1 -2 97 7 1 2 
2 

[0 0 0 4 3 C©M0S-FET©*f WbbV- 

soncc^snsifiMHi (f- i-mmm) tew. a 
(s i o.) m&oimztizfo, ttcixcvnm «t¥ 

[0 00 53 

x. ?-+*)\'±±ti;* > m.{t*r4wmm. ^mtT-im 

[0 0 0 6 3 C ©if&H. ?■ + ^JU5riliar-2)m^©MS 

[00073 Ik. mmitmxit, mitmoyf&m^m 

[0 0 0 8 3 Kffc^*©*iBK:aMt*--r*Ml 
SMtSftS, ^t^***** 

CO. (x«0«±) Kfb*--fXlt©J* 
^IfTi. iiBCO.^SMb^s&K^fcttffi^©*!; 
ifc*S+#-C£c< n?,. CCD&^tLX. C©CO„K:|a 

sir^t* ^ mmmtmMsmitir j siron.©*!. 2 

[0 0 0 9] Sfc, C V Di*^©mtlJ&B£(CJ: S&ffc 

(ft*r*£-£-lSii,©*§-£\ y>y y >y#> K £p?«ft 

£) ASSETS *S£\ fcEMtB$LLicm®m<Dr&<Dft 

[00103 ^mnt±M<omm^m^^tifci><D 
-e&o. ¥mi*±*<D±icBf8.2tiz<tei®mo>mc>& 

&itismm<oBm>&t cti^i^^f^© 

[0 0 1 13 

i2fbt%^»)8±ccatl^fiJtttK: <fc •) f b^*«*JI5iiW 4 

[0 0 1 2 3 #«W-Ctt. ^^IgBSTStiBXTagt 
it& LX S f b-^%^ Jf^RX 3 •» * /cdt>©#Hm^'X BB 

^©■c. ^f*i<b^®i»M©ra©wffl©SLn€/b3 < 
tmxsz. 
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[0013] jecc. ftnefc^VRttJKJStt/Mi*® 

mmrj: ax a c <Dmm<oBi. Ht&mmfr h w 
$fts©t\ jKfte¥2»f*£ ffi&it&fommoMozmm 

[0 0 14] L*>€>, ¥^{*#1tl&*£ta^JPI£ft£ 

aW£fb£*M£<MHH. B[ft*««B±(c»fiS3ti« 10 
f t£#m** A#ft © £ ft £. 

ft*tt^i»*©iw*/jN3 < u (&gi£g©*#i,>» 

[0016] *#M©ft£S«©Ma«*8;tt. 

ffi*»*ffi©^fiaifiiit£^i»fis-r 6/c<*©#Bm#x cc 
«82{t^»»«±K:»tffiB(dEffi «c «fc »j it^tomzmm? 

[0017] ^{*affi*it^ffi©^FISfa 

ffi{C^TS<b^!PIP«K^*J^Sl»©t?, =£*§{*£ 
<b^«Jg©ra©lfffl©SLn?:/iN? < ffll©J-C# & £* 
(c. ^fiafa*S£©^£#{£M3ft&©-e. tt£*J«gLt 
CC Jf>f££ ft * { b^ft*** A«Ftt © £ ft •& . 
[0018] Mic. Wiafb^«I#^ti^¥K^S^© 

■c. f^s*^(*ifltria^H^x£*iSi£;L--c*Ei;-5^ 30 
fcH3ft£©-t\ S^¥3»(*iSuiBfb^!Bfi»lBI©ra©l?M 
[ 0 0 1 9 ] *t/c. E3sg^K©iH,^fdWjST?^(iSS 
tft&S8rjfr£3ftafb£«I&©KJ?*;fctr< LTX»* 

©•c. mria*^<>:frfE{b^!i»(i©ra©wffi*^S¥K 

[002 0] *mi<D<te®!&(DBf$Jmi*. mttr 4 40 

iC&fbW£:fr6ft£fb^itJS£^/iW-£I«£. & 
•ft* -Y SR#>6 ft 5 Yb^BJWK±{cSitSKfiSj£{c «fc 0 <b 

[0021] *^-c«. BWb*-f3R#>6ftSfb^jS 

©r^©^ffi©sLti*/h$ < }£p$ijr-* i„ 

[002 2] J5«C. OTBBMt*--/SRil©JW»{^3J,»© 
T\ ^{bW^£»{btf*£;W5lfcbT£0SCO,ft 
£'©#*». C©MiI©SSu^b^3IM*>6J'fgB'N5ft 50 



#KJ¥ 1 1 -2 9 7 7 1 2 
4 

©IH©JHfiS8K:£D £*BiTS&tfTl±l=J!*©&££}m$lJ-C 
[0 0 2 3] b#>6. B?lBi£{b#*K±9:^fa*S£« 

**}§§;* ft &©t\ ^^^©^aE^e^snSo c© 

IS*. fSfb*^*±fM:*-f*«£©»iiK IMbfr-f* 
R£fb£#«H£©Wffi> SMMb4r-m*i:tcJBSt3ft4 
< b£*l*ta«6*?tt fc © £ ft 

[002 4]fir, £fiaa«W»»JEsW5rffi. «*.« 
««<bffi-CJBliR3n*IMb^-/*«©lW4^S < 

i&ggs©*:# 1 ^fis^fffi-c^jsii 3 ft *><t&%tm<Dmm 
3W«oiH©»iH*fi*ff«:L.-3o. mmmmzb-omtm 

[0 02 5] #K. B?lS<b^!lM«, HMb*-f**6tt 

[0 02 6] BtriBfb^Mi tyT«. A 1 Nft£'£flil> 
SCifcnJflfiT?****. MfbWSRRJbKJBflESftStt 

[0027] »«:. ttri2{bi^5iiP©{^i{J. irria<b£- 
[0028] mic, ms.mmitz.7- » zrtmm&mrz 
[0029] c©t§^ »ig£ (ffl^a 

*: ffiJ&»H*»6«Ht,fcffi*4>o»E) *fl!t»fttf«fc 

[0030] *fc. tfnafb^Bjatffiiifna^b^is©^ 
% . d>ft < <t t »{ b^feMtttfiiurc * s c £ zmti £ 
ira. be. Btria{b^aiia£itriafb^5M©p^£t> 

[0031] e;refb^«nvR#iKfb«i9M'r«2«^ 
tt. *©S3S(c«®{b^x (BHR. NO,. X 

«K*£*^©S^*'^ft£') XttBCf-ttWR. KR 
•Y*>ft£"©Kfb« <}gtt«) ft£©#H^^*rr 
--;u*aa-rs!»K^bjS3Wfflt>6n, skfHMnrr»e 

JS^ti. tfl^ttjSKttN,. NH 3 ft£©^jb^©#H 
[003 2] ±^©MtBfi£Mf£tC«, CVDS. 

£**jaswffir*s. 

[003 3] WC. ±B*SW*«iHtt¥ffl<tjffll3*l. 

w*L<«^siiKb«ia-rs©*i«fc^„ 1^. ±ia¥#f* 

[0034] *mi<DiiGmmomtf$m*m^x¥m 
fc&ttmm? or. Dire 
^#©*fficciirK{b^?sigt*^RJE-r-&xe£. ^ib 
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[0035] c<dj#£\ it&mmm/i t&MmcomwB: 
Htftzcov, cti&tmmx & *»^ctt. 

[0037] mc. m&¥m&m*izmM®mmmmfo 

[0 038] C<D»£. * ^ *^±OBfflB*»tt<D«ffi 

Wjitfrsifoas^ifiiiTs. ^r, *w+ 

[0 0 3 9 ] 

OS-FET*BS**C»rB«K:«WIW-4. H1JJ« 
tBBSOMOS - F E T0«Hgflt^da9r*S. 
[0 040] SI*. lttnlSiClfi, 2ttnSSS 
i CSfil±(cM5tifcn^S i Cifmtil' 20 

3 a. 3b«nMS i Cxfcf^+i/ t ;H2Wcl 
lHC«raUr^5n/cpM^3M«jaA«^ 4a, 4 

n/c n a^*B»atA««r * & . 

[004 1] 5a^nISi Cib^ + ^t^I2©S5 

iBttraufcSB^Ttc^^ii-s f y y hm. 5b, 5 c 

S**©ttttA««4 a, 4b ^KTlBMiniomKl^d 

[0 04 2] 6«^**^BB5 b. 5cL 1MB F U ? 30 
rSB5a±©nSS i Cxfc-#*^ + ;l^2_b ;&t>*n 
S7«SttA«*4 a . 4 b©— »±fcJ&fiESftfc«Mb 
(SiOJ ^64r«fiVKfbKIUI. 7ttW 

A £ I >J£fSffi{b«M*I8 7 © 2 JS«® r «t*£ $ ti £ . 

[0 043] 8 Ji«ffll»ftWtl«7±CC»«Sti^<S 
ftS iJB^fcSy- h*«. 9a(jy-Mi8ii 
Plltp S^««aA«« 3 a SO* n a^W«aA«« 40 

9 b«y- MS8 iMLtpMT^»A» 
3 b Sa^F«Wi£A«i«4 b ±Kff^i* ft& N i 3* 
^6457^«i, 1 0«n^S i C*« 1 ©HffiCC 

[0044] m zm+vmmx&zmzm^x&LTicm 

[0 04 5] *r. (32 (a) CC^iT J:9CC, gtffifit^ 
fbfflffibftinSS i CSS (Nd F-^ : NdMl x 

io is -ixio n cm- 3 ) i&mm-rz. so 
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[0 046] mm mmmt t,r, n^s i ess 1 

©£®£®3R3MM*, 1150 a a 80^-800^ 
CCDBMt*-Y358!* 1 -5%©HF7Kr§«r'X'>^>^ 

T7 00-1 2 0 O'COTx-jUflMfcffS. 
[0 047] n MS i CSfi 1 <t U 

X. 4H-S i CX«6H-S i C£G&BU mflB^ffi 
ilt (000 1) (0 00- 1 ) ffifrh [ 1 1 

-2 0] ^'MfiM^i omtmLtcm&m^tc. 

[0 04 8] #&C, 132 (b) tC^-rj;5CC, n^S i 
C»«lOSffi±«:CVDffitC<fc0 1-5 0 umm<Dn 
MS i Cxb^^>t« (Nd F — zf : Ndigix 
1 0 15 -1 x 1 0 17 enr 3 ) 2%&f&-?& a 
[0 04 9] jKl^r, 02 (c) (C7n"TJ:^CC v nIS 
iCxfcr5r**x*jH12*&Cp ASRi£ 3 a . 

3b*-Y*>jSA»K:j:i3««r^ Q cct, &A^#G 
$$?t£A 1, GaXtSB, &A«ftffitt5 0 0- 1 0 0 0 
U ftAlttl x 1 0 15 - 1 x l 0 18 cm- J t^)^ 
[0 05 0] ;X^C. H2 (d)JC^Tcfc^CC v pg^Ftt 
E9£A£S^ 3a, 3b rtCC^-ti^ti n S"T*W»a A«« 

4a, 4b*^*>aAfficcj:o?«fiiE , rs. ccr, a 

AWttttNXttP, SA?&K&i5 0 0-l OOO'C, 
&AMf2 lxio n -lxi o 21 cm" 3 -e*^ 0 
[0 0 5 1 ] ±EIS», pa^»«jaX«W3 a , 3 
b RCK n ffiTWW&AfiWl 4a, 4b GC&A $ titczm 

* * y r <t 0 T m& ? & 5 tc r£ te< b £ -t± £ ft 
CC, 80 0-1 50 0°C, X^*Xtt^t£#X#HM 

*rrx-;M&?srr*o 

[0 05 2] ^tc. H2 (e) ^-Tcfc^Cc. pI^FM 
«Ji£Alg«3 a, 3b, n S^R««JffiA«« 4 a , 4 b 
RtfnMS i Cxtr^*^*Jl/»2©*ffl*HUiB^ffii* 
fk«kaiH»©«Hl*ff-o/ca, ^ffiCC 0. 5-5 nm 

[0 0 5 3 ] BJEJftMfkffiiOTtt. 1-7 6 0 Tor 
r ©iK»ia*t 6 0 0-1 2 00 -COJIWaHltfT 5 

commit or »Kfi£iE(cafiMB« 
Ra8tr5c<t(cj:->rffr>rt J:^. 
[0 0 5 4] *fc. MIB^HM^Xi LXWlMtfCR%.X 
*y>XttNO a »HSl*fl|^r«>J:< . C©1©^, # 
H»#^ffittl x 1 0~ 6 -l OTorr, 

300-100 o - cr<fci\, 

[0 0 5 5 ] Be, j»«{tffii Or, ^^r^^Xv^a 
aLr&4JjR^f«Bt***Bl x l 0 19 -1 x l 0"/ 
scm\ 10 0^100 OTO^ffTt'Baitltlfo 

rfccfci^o 

[0 056] B3 (a) CCtSTJ:^^ SuIB® 
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Dffift£©«tHJi5fi&fcJ;r) 2 0-5 0 0 nm/I(Dift« 
KfbfcfcR 7 

[0 05 7] 13 (b) ^TJ:^iC, 

A««4 a, 4b <D-&±*m-? <t 5 KSmfUBlUR 
6 fteflkmHUMUI 7tx»^> ^Bfc* Ltp g>RK 
1??&AM^3a, 3b»ffnaT>»(*aA**4a t 4 

[0058] m^x. m3 (c) cofrr^cc fuisx 

JiMtfbKlUR 7 ±.RVmZ?Mfo Ltc p S^RWft&Afli 
^3a 4 3 bM'nlW*AW4a. 4b±K2 

0 0nm^2MmW*O*IS*S i ■ 1 8^CVDSX 

[0 0 5 9] -eoa, 04 (a) (£^£51^ buK* 

[0 0 6 0 ] *8C. 14 (b) lC^T<fc5CC, y- 
i8 ( Rttltepa7Nn&AM3a. 3bao'ni 

^«tA««4a, 4 bRvmmLtdmmitimm 20 

7_kfc:N i 9#»6&«&IIM1 9&matlr&tjMc. n 
MS i CIS1 <Dmffi±.(tCN i FU-Olfi 

1 0*J&J5«-£. 

[0 0 6 1 ] *G>fft, 04 (c) *CjjVrj:5K:, SuiSiS 
C©V-Xfg9a, 9bMFU^>1110^t- 

[0062] 3(ciia«»j«©Hjft5?ffir ». mttbifiiKR 30 
6 (fb£«Mt) »«flws^s< it^5©r t c<z>» 
M<t«M»BI6©JBdU:ek:*5(r*r. ft«5b. 5 
c ±© p ffl^FWtoffiAfc* 3a, 3 biffli iSffif bf&SS 

[0 06 3 ] ECC h «SKbttiKflt6«IRI9»/hSC^ 
r\ s i c &Ar^Hft//x««j^&BtX&3^JSl£C 

»«cftfflsns©r. p%m%m&\ffi®3 a, 3bi 
SA^£<D*ffiii^#&. 

[0 06 4] U^4>, »ffl»#X(D»*{CJ:0*ffi<O^F 

fiiatt^ (**ffios i ) ittmztizox* ^mum^ 

Tift<bC»P^CD^M, SIK{ta5»JIS6<b*^^t«i»K7 

*fe^^ 7 # t> <D £ ft *. 
[0 0 6 5 ] fit, (MBKfb 

tt) ^tfsnsmfbMiut6on*»/M<, as 
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[0 0 6 6]fif^r, tbf&mtfiB&fkMOS-FET 
[0 0 6 7] 4:»na>«2 ©SSSfiJgKCCftSMO S - F 

ET&m*mi.>xmA&$tmT2>. ms^mmnmco 
mo s - f e Tommmjzmmmx&z. 

[0 06 8]I5* ( 3 1BnISiCSfe 3 2«n 
MS i CS«l±tCJgRR3tlfcnSS i Cifc^^t 
il/R. 3 3(inIS i Cxt'^t^tJH3 2_btcfl5flE 
^n/cpiSiCxb^^^ti* 34JipiSiC 
xb'^^^^;UJR3 3*«ilLnSS i Cxt'^^t 

[0 0 6 9 ] 3 5 a, 35 b«piS i Cxt^ + '>t 
/H3 3*«:»*3h. Uffly-Hlii3 4W 
« L t»« 5 tifc n ffl^»«ffiEA««-C* £ o 

[0070] 36a, 3 6b{i, ^&ffl?ft3 4tC^f£U 
/cpfS i Cxf3f + ^t«3 3rtt*ornIW 
ftaA»«3 5a, 35binISiCxf^i/t^ 
m3 2<Dmc&f&2tlZ* + *)l>W. 3 7 a. 3 7 b it 
^ + *JUHI$3 6a, 3 6bilS3 1WcM$n^ 

[0 0 7 1 ] 38ttU?iy- F^ffijfl«3 4lMn 
St^F««BiaA«i«3 5a, 35b (D-»CC»orJBJ«S 

tisswbw* (sioj fr*>&&wmmimimm, 

3 9 &*ffii?BWb*fc*]83 SUmi&ZtvTcWtitlrjm 
(SiOJ ^e>^4««Kfb#Bj»JB"C*-So *»wtr 

htttHBU or, &SRttt&MR3 8 <tc*ucJ:b 

-bh»w>** ^mmmimmm 3 9 © 2 haks-c 

[0 0 7 2] 4 0BJ|taW{blfil»il3 9±K:JBfi8Stifc 
^SSS i MI®, 4 1 at*y- hit© 

4 0 <b SH 0 r n ffl^«»aAflii« 3 5a ±»tf P 9 S 

N i 9<04Wi*6&4y-x«ft 4 1 btt^- hm 
S4 0<i:IMLrn 97N«aAH« 3 5 ±R» P 33 S 
i Cxt'^^>t^l3 3±<D— gWcWoTJBlffiSfl* 
Ni»*6ft4y^«i. 4 2ttnSSiClfi3 1 

[0 0 7 3] « 5*-T-C«Jt*ffi*ia 6 *»C»rKTCC 

[0 0 74] *-J\ 06 (a) fC7n?J:9K:. fg 1 
Jt»«4!:ra^«ffi»»ft»fflLfcnfiS i CSS ( N 
dF-^:Ndi|glxi0 18 -lxio n cm' 3 ) 3 

i 

[007 5]:^, nMS iCSS3 lOiBlJCCV 
DffiCCfcO 1 — 5 0 ^m/lCDnMS i Cxf^tJl' 
1 (Nd : N diMl x l 0 15 - 1 x 1 0 ,J cm 
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2±&cCVDStcJ:^ p^S i Cxt^S/til (N 
dK-^: Nd?5gixi0 ,5 -ixi0 is cm- 3 ) 3 

[007 6] *<D'&, piSiCxt^t^t;H3 3 

ttfbStf £fc«)K: u 800-1 500U XSXra^RS 

«M*NXttP, £Afiffitt 5 0 0 - 1 0 0 0 °C. &AM 10 
tilxl0 18 -lxiO 11 cm- J t$^ 
[0 0 7 7] JXKl. H6 (b) ft^rf £5CC. CF 4 ^ 
tfO Jv X«CF,acfH,©^«ffll^Si£tt-f*> 
1/^86 (R I Effi) tCcfcO, niW«AIi| 
3 S&tfCOflTRDpSiS i Cxfcf**w;WR3 3* 
MjlbnMS i Cxtr**^wl«3 2te«T5U=PS 
httttAJ9t3 4 

[0 0 7 8] H5tc*-r<fe^6c. u?sy-h 

lSM3 4rtl t nSW*aA««3 5a, 35a 
StfpSS iCxtf**W^«3 3*H*»l©^ 20 
»«ilS«©«ffi}t»{b««*fT-?fc«, 0. 5-5 n 

mwoaiHifbiMuts 8 ^0 1 mjM&mtmmopm 

a** 9 *v>#& **SXttCVD 

ffitc J: D20-500n mJf©it«Mf blfcJRIK3 9 
^F«aA««3 5a, 35b <D — pfLb^SSTJ: 5 it®® 

stf 3 8 R&mmmimmm 3 9tx?^» 

*UnaWS»ttAfi«3 5a, 3 5 b (D-gflRtf p 

i Cxt**f *JHK3 3£mti3if£ 0 30 

[0 0 7 9]^t, WEx**>^CcJ:9rC*-.=.> 
?tsfc«HMblBIIM3 8ftCF«flBlftlBIUI3 9±fc 
2 0 Onm-2 y mH^<DC V DftXttX A ^ ^ 'j > 
ffifciOJBttOfcSHSBS iH«>6tt«y-h«C4 
0, KfflLfcna^«!»aA««3 5a. 3 5bSO*P 
MS i Cxt:**^*;UB3 3±CcaS3iffi*ccJ:0*JiJt 
?ti/cN i«ft>6tt«&BMU 1 a, 4 1 b*JgJ0fr* 
niS i Clt3 1 ®»ffi±CC^MfSS«C<fc 0 
N KW>««4 2*»fltT*. 

[0 0 8 0] *SIS6^I4>^ 1 CD*Sfe^Sli|^a(D^**s 40 
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